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Predicting Support for Oil Industry
Regulatory Policy Alternatives
During the North Dakota Oil Boom
Curtis W. Stofferahn
University of North Dakota
Jessica D. Ulrich-Schad
Utah State University

ABSTRACT
Given the lax regulatory response of the North Dakota state government
during the most recent oil boom in the Bakken Shale, a better
understanding of how to frame alternative regulation policies for the
general public is needed. A survey of North Dakota residents in 2015
indicates that attitudes towards the oil industry, regulation, property rights,
and messaging are associated with policy receptivity. Thus, in framing
policy messages, focus should be on confirming what the public already
knows about oil industry conduct and its opposition to regulation.
Individuals who are more favorable to regulation and have an unfavorable
attitude towards the oil industry are more likely to be favorable to proregulatory policy alternatives. The results of these findings help us to
better understand how the public views the regulation of natural resources
and can be used by groups seeking to develop messaging to promote
policy receptivity.
KEYWORDS
Bakken Shale, framing, policy, regulation, unconventional oil and gas
development
INTRODUCTION
The North Dakota Oil Boom refers to the rapid expansion of
unconventional oil and gas development (UOGD) which began in 2006 in
the Bakken Formation (Nicas 2012a). Although oil companies have been
drilling in the Bakken formation since the 1950s, new technologies,
namely hydraulic fracking and horizontal drilling, have made it possible to
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extract the oil from shale (Cournoyer 2011). In May 2012, North Dakota
became the No. 2 oil-producing state in the U.S. Its daily production of oil
increased to more than 575,000 barrels by 2012, which was slightly above
Alaska’s daily production of oil but still far below Texas’s (Nicas 2012b).
By June 2014, North Dakota was producing 1 million barrels of oil per day,
the most the state had ever produced (Starbuck 2014). This rapid
expansion strained the ability of state agencies to monitor and regulate oil
production and resulted in numerous instances of wasteful flaring of
natural gas, wastewater spills, radiation leakages, and improper disposal
of radioactive drilling socks (Starbuck 2014).
While production began to slow in 2014, Jacquet and Kay (2014)
argue that, given volatile energy prices, places rich in hydrocarbon like the
Bakken Shale will experience waves of mini-booms and mini-busts as
opposed to complete busts in the oil and gas industry. This means it is
important to continue to examine how residents are impacted by UOGD
and their views of policies aimed at regulating oil and gas companies in
the context of UOGD. Thus, we explore how demographic characteristics
and attitudes predict support for varying regulatory policy alternatives
regarding UOGD in the context described below.
In 2014, the New York Times (NYT) ran a series of articles detailing
the oil industry’s poor environmental record and the state’s lax approach
to managing the North Dakota Oil Boom (Sontag and Gebeloff 2014). The
state response to these articles was to defend their regulatory approach.
The governor called the depiction of the state’s regulatory approach
inaccurate, unfair, misleading, and unrepresentative of how state agencies
operate and regulate the oil industry. He said that the state had adopted
some of the most restrictive regulations designed to protect the
environment (Chaussee 2014). Others criticized the Times’ focus on only
the negative without acknowledging that regulatory work was underway.
As the Times article noted, North Dakotans are unlikely to protest
the consequences of the lax regulatory environment, and the few
individuals or organizations who dared to speak out against the relative
leniency of state agency regulation were often marginalized (Sontag and
Gebeloff 2014). Starting in 2013, however, several high-profile incidents
drew public attention to the problems of relatively unregulated UOGD,
which increased advocacy for greater regulation. These incidents included
the largest on-land oil spill (MacPherson 2018; Sontag and Gebeloff
2014), the largest waste water spill in North Dakota (Dalrymple 2015; Hirji
2015; Jerome 2015), publication of a satellite photo showing flaring in the
oil patch (Kusnetz 2014; Salmon and Logan 2013), the discovery of an
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illegal radioactive drilling socks dump site (Atkin 2014a; Dalrymple 2014;
Donovan 2014; Keller 2014), and the explosion of tanker cars on a train
carrying Bakken crude oil (Atkin 2014b; Nunez 2014). Environmental
activists, citing the NYT articles, called for the formation of a legislative
committee to study state agencies’ failure to enforce state rules and
regulations of the industry (Nowatzki 2014).
Because of this increased press coverage, public attention was
heightened about high profile oil industry accidents and the state’s minimal
enforcement of existing regulations. Prior to the 2015 legislative session,
there was speculation in the media about the extent to which the public
would welcome new regulations of the oil and gas industry, as well as
more rigorous enforcement of existing regulations. It was in this context
that the Dakota Resource Council (DRC) and the Dakotah Chapter of the
Sierra Club commissioned a survey to assess public attitudes towards
UOGD. Both organizations were predominantly interested in how such
attitudes would affect the publics’ views of regulatory policy messaging.
Considering there has been little focus in the literature on framing and
perceptions of UOGD regulations, we explore how demographic
characteristics and attitudes predict support for varying regulatory policy
alternatives regarding UOGD using the survey data collected in 2015.
THEORETICAL ORIENTATION
Framing, as used in sociology, refers to “frames in communication”
(Chong and Druckman 2007:106), and focuses on “words, images,
phrases and presentation styles” (Druckman 2001:227) that are used to
structure how we communicate. Goffman (1974) was among the first
sociologists to develop the framing concept, arguing that frames help
people organize what they see in everyday life. Gitlin (1980) defines
frames as devices that facilitate how journalists organize vast amounts of
information and package that information for audiences. He views frames
as the means by which information is recognized, interpreted, presented,
and organized for audiences. Hannigan (1995) uses a social
constructionist perspective to argue that “claims makers” seek to frame
environmental problems in ways that meet their own interests and
understandings.
Several psychological processes have been employed to explain
the cause of framing effects. Framing has been explained by processes
such as the accessibility explanation (Iyengar 1991), the priority
explanation (Nelson, Clawson, and Oxley 1997), the applicability
explanation (Price and Tewksbury 1997), the readjusting explanation
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(Simon 2001), the usability explanation (Pan and Kosicki 2005), and
metaphorical reasoning (Lau and Schlesinger 2005). Of importance to this
research is Lau and Schlesinger’s (2005) model of public opinion, which
relies on the use of metaphorical reasoning for understanding policy
alternatives (Lakoff and Johnson 1980; Lakoff and Johnson 1999). They
refer to their model as a model of "policy metaphors" (Schlesinger and Lau
2000), a borrowed term sometimes used in the literature on policy analysis
(Schön and Rein 1994; Stone 1988). According to their model, societies
have commonly understood ways of arranging social institutions and
judging the effectiveness of their performance. They define social
institutions as a set of social norms and practices -- such as “rights,”
“markets,” “communities,” or “families” -- representing commonly
understood ways of allocating responsibility and distributing scarce
collective resources. Individuals’ understanding of these institutions is
based on a combination of their personal experience (e.g., with one's own
family) and culturally transmitted "stories" or frames (Gamson 1992; Lakoff
1996; Nimmo and Coombs 1980). Each of these institutions is a sort of
"archetype," or an ideal, from which individuals may deduce the outcomes
of actual policies or predict the anticipated outcomes of proposed policy
reforms. It is the process of inference across domains that makes these
archetypes function as metaphors. According to this model, when new
social problems appear, existing institutional arrangements provide
"templates" for understanding and judging different proposed solutions.
When individuals rely on these shared social institutions as the basis for
making comparative judgments, policy metaphors become accessible to a
public that may not be very knowledgeable or interested in the political
process.
Lau and Schlesinger (2005) extended their analysis of metaphorical
reasoning to explore the usefulness of this approach for understanding the
American public's choices among policy alternatives, doing so using data
from a representative 1995 survey of public opinion toward reform of the
U.S. health care system. After controlling for factors that past research
has shown as important for understanding public opinion, including
general partisan and ideological attitudes, self-interest, political values,
and emotions, the health care cognitive frames specified by the general
theory of policy metaphors strongly predicted public support for
hypothetical solutions to three different health care policy problems. These
frames also predicted support for President Clinton's 1993-94 health care
reforms after controlling for those same conventional predictors. Most
importantly, they demonstrated that these cognitive frames helped
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constrain the beliefs of even the least politically aware members of the
public.
LITERATURE REVIEW
A large and growing interdisciplinary body of literature is focused on the
socioeconomic impacts of UOGD. Previous sociological studies have
focused on topics such as how place of residence affects individuals’
perceptions of the oil and gas industry (Theodori 2009); how UOGD
booms impact residents’ perceptions of crime and daily behavior (UlrichSchad, Fedder, and Yingling 2019); how perceptions of the oil and gas
industry affect individuals’ actions in response to oil and gas development
(Theodori and Jackson-Smith 2010); how public opinion about the U.S.
energy situation affects policy changes concerning energy efficiency,
conservation, and alternative energy sources (Bolsen and Cook 2008);
how alternative framing of UOGD is affected by political ideology (Clarke
et al. 2015); and how perceptions of energy impacts vary by population
density and levels of development (Brasier et al. 2011). None of the
research, however, has focused on how individuals’ understanding of
institutional arrangements provide “templates” for understanding and
judging different proposed regulatory policy solutions related to UOGD.
Theodori (2009) found moderate support for his hypotheses that
residents residing in places with various levels of energy development
exhibit disparate perceptions of problems associated with natural gas
development. In the county where natural gas development was more
mature, residents were significantly more likely to perceive the social
and/or environmental issues more negatively and five economic and/or
service problems more positively than residents in counties where natural
gas development was less mature. Residents in the county with less
mature natural gas development also thought environmental and social
problems would become worse.
Ulrich-Schad et al. (2019) surveyed residents in the Bakken Shale
region finding that many perceived high levels of crime resulting from the
boom and that their daily behaviors were changed as well. As further
evidence of social disruption, they also found that residents felt less trust
among neighbors and community helping occurred in the boomtown
context. In addition, these perceptions mattered in terms of how residents
felt about UOGD in general, their plans to migrate, and their involvement
in community affairs.
Theodori and Jackson-Smith (2010) found that residents of a
metropolitan county in the core area of shale gas production were
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suspicious of the incursion of the shale gas industry and detested some
possible challenging social and/or environmental issues that they
perceived as associated with shale gas development. Contrarily, they
valued the economic and/or service-related benefits that resulted from
such development. Furthermore, they found that perception of the industry
was a primary explanation of why residents became politically engaged
and involved in attending a public meeting, contacting local elected
officials or government agencies, and voting for or against a candidate
based upon their position on drilling for natural gas.
Bolsen and Cook (2008) reported on trends in public opinion
between 1974-2006 regarding conventional and alternative energy
sources, support for various energy alternatives, and conservation
strategies. Polling data at the national level indicated that concern about
the energy situation was as high in the 2000s as it was in the 1970s.
Although attitudes about traditional sources of energy were strongly
influenced by current economic conditions, respondents were becoming
more receptive to alternative sources of energy. There were high levels of
support for policy changes that involved government promotion of energy
conservation.
Clarke et al. (2015) explored how alternative framing of UOGD is
affected by political ideology. Their research indicated that people are
more supportive of UOGD when it is referred to as shale oil or gas
development rather than when it is referred to as fracking. They found that
this relationship is mediated by greater perceptions of benefit versus risk.
Political ideology did not moderate these effects. These findings are partly
explained by the tendency to associate fracking with more negative
impacts and shale oil or gas development with more positive impacts.
Brasier et al. (2011) researched how perceptions of energy impacts
vary by population density and levels of development. Their case study
research in Pennsylvania and New York documented preliminary impacts
of natural gas development occurring there. The communities chosen for
study varied by level of development and previous extractive history. They
found that participants from areas with low population density and higher
levels of development had a broader awareness of both positive and
negative impacts of natural gas development. They drew upon the
regional history of extraction to voice their environmental concern despite
direct, local experience.
The purpose of this research is to determine which message
frames and oil industry, regulatory, and property rights attitudes are
associated with support for policy alternatives. Attitudes serve as an
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"archetype," or an ideal from which individuals deduce the outcomes of oil
development policy, develop perceptions of oil industry regulation, and
determine favorable policy message framing. As mentioned previously,
Bolsen and Cook (2008) found support for how perceptions of gas and oil
development affected respondents’ acceptance of policy changes that
included energy conservation and alternative energy sources, and Clarke
et al. (2015) found that respondents were more supportive of UOGD when
it was framed as shale oil development rather than fracking. However, this
review of the literature found no research that examined how individuals’
understanding of institutional arrangements provide “templates” for
understanding and judging proposed policy solutions or perceptions about
regulations.
METHODS
This analysis is based on telephone interviews of 901 randomly selected
adults age 18 or older in North Dakota. The interviews were conducted
from February 18 through March 6, 2015. To provide a probability-based
sample representative of all such individuals, a dual-frame random digit
dial (RDD) sampling methodology was used, whereby both landline and
cellular telephone numbers were included, which yielded an error margin1
of +/- 5.2 percent. The response rate was calculated using the American
Association of Public Opinion Research (AAPOR 2020) calculator and
estimates the fraction of all eligible respondents in the sample that were
ultimately interviewed. It measures all the sampled telephone numbers
ever dialed from the original telephone number samples. This is calculated
by taking the product of the three component rates: the contact rate, which
is the proportion of working numbers where a request for an interview was
made (55.2 percent landline, 32.7 percent cellular); the cooperation rate,
which is the proportion of contacted numbers where a consent for
interview was at least initially obtained versus those refused (35.6 percent
landline, 46.0 percent cellular); and the completion rate, which is the
proportion of initially cooperating and eligible interviews that were
completed (16.6 percent landline, 9.6 percent cellular). The overall
response rate for the landline sample was 16.9 percent and for cellular
sample was 9.6 percent. Most recent studies using surveys to examine
shale oil and gas development use mail or electronic and mail surveys
(Fernando, Ulrich-Schad, and Larson forthcoming), and have achieved
response rates ranging from 17 to 39 percent. Phone surveys tend to
achieve lower response rates than mail or mixed mode surveys (Dillman,
Smyth, and Christian 2014), as is true for phone surveys focused on oil

Published by eGrove, 2020

7

Journal of Rural Social Sciences, Vol. 35 [2020], Iss. 2, Art. 1

and gas development. A study by Lachapelle and Montpetit (2014), for
instance, achieved a response rate of 14 percent in the U.S. portion of
their study using RDD, and McGranahan et al. (2017) achieved 17
percent.2
In order to assess the representativeness of our data, we compared
some of the demographic data from the survey to demographic data from
the estimates in the 2015 American Community Survey (ACS) for North
Dakota (see Table 1).
Table 1: Comparison of Survey and American Community Survey Data for
North Dakota (2015)
2015 ND
Survey

American
Community
Survey 2015

Difference:
ACS-Survey

Education
Less than high school

6.0

8.3

2.3

High school diploma

21.0

27.4

6.4

Voc. school or some college

21.6

23.4

1.8

Associate or equivalent

24.0

13.2

-10.8

Bachelors or equivalent

18.1

20.1

2.0

Master’s degree or higher

9.2

7.6

-1.6

Hispanic

3.5

2.9

-0.6

White

87.2

90.8

3.6

Black/African American

5.1

2.3

-2.8

Asian

0.5

1.6

1.1

2.7

6.6

3.9

0.3

0.2

-0.1

3.0

1.0

-2.0

$25,000 or less

15.4

20.4

5.0

$25,001 to $50,000

30.9

23.8

-7.1

$50,001 to $100,00

31.1

32.4

1.3

$100,001 +

22.6

23.6

1.0

18-24 (20-24 in ACS)

13.0

9.4

-3.6

25-34

19.2

14.3

-4.9

35-44

13.8

11.1

-2.7

45-54

15.9

12.7

-3.20

55-64

19.4

12.5

-6.90

65+

18.7

14.2

-4.50

Race and Ethnicity

Native American/Alaskan
Native
Native Hawaiian/Pacific
Islander
Other
Household Income

Age
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The difference between our survey data and that from the ACS is
only greater than 7 percent in two comparisons. Our survey data had
nearly 11 percent more with an associate’s degree or equivalent and
about 7 percent more in the $25,001 to $50,000 income group.
The survey questions were developed by staff at the DRC and the
Dakota Chapter of Sierra Club in conjunction with the Social Science
Research Institute at the University of North Dakota. The survey questions
can be found in the final report (Stofferahn, Fontaine, and Morrison 2015).
All of the attitudinal items are measured with Likert level responses:
strongly support or strongly agree scored as four; somewhat support or
somewhat agree scored as three; somewhat oppose or somewhat
disagree scored as two; and strongly oppose or strongly disagree scored
as one.
The purpose of this research is to determine which message
frames and oil industry, regulatory, and property rights attitudes
(independent variables) are associated with support for policy alternatives
(dependent variable). We hypothesize that each message frame will
influence support for policy alternatives, but that oil industry, regulatory
policy, and property rights attitudes reflect individuals’ understanding of
institutional arrangements and provide “templates” for understanding and
judging different proposed policy solutions. Because we are interested in
classifying individuals on the basis of their support (high or low) for policy
alternatives (dependent variable) based upon their support for message
frames and oil industry, regulatory, and property rights attitudes
(independent variables), we used discriminant analysis. We are interested
in predicting whether respondents’ support for the independent variables
would enable us to classify them into the high support for the dependent
variable. The ability to predict which independent variables were more
useful in predicting membership in the high support category can be useful
in crafting message frames to advance such policy alternatives.
Dependent Variable
Support for regulatory policy alternatives
Four questions measure support for regulatory policies (see Figure 1). For
all variables described below, we include the question wording used in the
survey followed by a shorter label in parentheses. Questions include
levels of support (4 point Likert scale) for: “withholding oil drilling permits
until oil companies develop the technology to capture and market the
natural gas which is now flared“ (withhold drilling permits until capture
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gas); “taxing oil companies who flare unnecessarily” (tax companies who
flare); “requiring oil companies to pay mineral owners’ royalties on the
natural gas being wasted” (pay royalties on flared gas); and “increasing
landowner protections against oil companies land acquisition tactics”
(increase landowners’ protections).
Figure 1: Support for Regulatory Policy Alternatives in North Dakota
(2015)

The four questions were combined into a support for regulatory
policy alternatives scale (policy alternatives). The scale mean was 11, the
variance was 10, the range was 12, the minimum was 4, and the
maximum was 16. The higher the score, the greater the support for new
policies to regulate the oil industry. The overall Alpha was .75. Dropping
“increase landowners’ protections” would have raised the Alpha to .79, but
we kept it in the scale because the Alpha was satisfactory with it included.
Based upon the frequencies for the newly created scale, we created two
separate classification groups -- high support and low support for
additional regulations -- by dividing the frequencies for the scale at the
midpoint with 49 percent of the cases in the low group and 51 percent in
the high group (policy alternatives groups). Those classified in the high
support for policy alternatives group would be more likely to support
withholding drilling permits until companies can capture gas, taxing
companies who flare, requiring companies to pay royalties on flared gas,
and increasing landowners’ protections. Those classified in the low
support group are less likely to support all four regulatory policy
alternatives.
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Independent Variables
Attitudes towards the oil and gas industry
Nine items measure attitudes towards the oil and gas industry (see Figure
2). The highest percentage of respondents (88 percent) agree (strongly
and somewhat) that “oil production is important to jobs and North Dakota’s
economic prosperity” (oil industry important). At the same time, a high
percentage of respondents (75 percent) believe the “oil industry flares off
more natural gas than it should” (companies flare too much natural gas).
The fewest percentage of respondents (47 percent) agreed that “oil
production hurts hunting opportunities in North Dakota” (oil production
hurts hunting opportunities). Notably, respondents were more likely to
agree (either strongly or somewhat) than disagree with all statements that
reflect environmental concerns and the influence of the industry.
Figure 2: Attitudes Towards the Oil and Gas Industry in North Dakota
(2015)

Attitudes towards property rights
Three questions comprise respondents’ attitudes towards property rights (see
Figure 3). Nearly four out of five respondents (78 percent) believe that “when
home/land values are harmed by oil production the industry should do more to
compensate owners for their losses” (should compensate owners for losses).
A high percentage also agree (74 percent) that “balance needs to be restored
and landowners given more say against oil companies” (landowners should
have more say). On the other hand, only 23 percent agree that “oil companies
should have the right to drill and build pipelines across private lands” (right to
drill/build on private lands).
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Figure 3: Attitudes Towards Property Rights in North Dakota (2015)

Attitudes towards oil and gas industry regulation
Five questions concern attitudes towards oil and gas industry regulation (see
Figure 4 for four). Most respondents see the regulations on the oil and gas
industry as too lax (49 percent), 41 percent see them as appropriate, and only
10 percent say they are too restrictive (not shown in figure). Most respondents
(56 percent) agree that “North Dakota officials are doing the best they can to
regulate the oil industry” (officials doing best they can to regulate). About half
of respondents (52 percent) also agree that “state officials are doing what the
oil companies want” (state officials not serious about regulation). Forty-one
percent agree with the statement “this (perceptions of problems associated
with lightly-regulated oil development based upon other survey items) is an
exaggeration of what is happening in western ND” (an exaggeration of what’s
happening). Finally, just one-third (32 percent) agree that “these types of oil
production issues/problems can’t be helped” (oil production problems
inevitable).
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Figure 4: Attitudes Towards Oil and Gas Industry Regulations in North
Dakota (2015)

Attitudes towards flaring
Two-thirds of respondents (65 percent) indicated they were
knowledgeable of the “definition of flaring.” Three questions concern
respondents’ attitudes towards flaring (see Figure 5). About seven out of
ten respondents believe that “oil companies who flare should be required
to pay royalties to mineral owners for the wasted gas” (companies should
pay royalties on flared gas) and that “flaring vents cancer-causing
chemicals into the air and water ways” (flaring vents releasing cancercausing chemicals). At the same time, very few (36 percent) agree that
“current flaring rules are adequate” (flaring rules are adequate).
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Figure 5: Attitudes Towards Flaring in North Dakota (2015)

Attitudes towards policy statements and messages
Respondents were also asked how convincing six oil and gas
development policy statements and messages were (see Table 6). There
were generally high levels of agreement that these were convincing
messages (e.g., all above 75 percent). The highest percentage of
respondents (88 percent) found the messages that “we should slow down
the pace of development and make sure we have the capacity to handle
the traffic, safety, transportation, housing and other infrastructure” (oil
development should not damage the state) and “North Dakota officials
should stop giving drilling permits to oil companies if they cannot figure out
how to capture natural gas” (stop wasting natural gas) somewhat or very
convincing. The fewest percentage of respondents (76 percent) were
convinced that “oil production generates radioactive water and oil waste
that is dangerous to people who live and work in North Dakota” (oil
production produces dangerous waste).
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Figure 6: Attitudes Towards Policy Statements and Messages in North
Dakota (2015)

Demographic Variables
Demographic variables education, age, residence, income, and political
party affiliation were included in the discriminant analysis (see Table 2).
ANALYSIS AND RESULTS
Discriminant function is a statistical analysis used to predict a categorical
dependent variable (called a grouping variable) by one or more continuous
or binary independent variables (called predictor variables). Discriminant
function analysis is useful in determining whether a set of variables is
effective in predicting category membership. Discriminant function
analysis is used when groups are known beforehand. Each case must
have a score on one or more quantitative predictor measures and a score
on a group measure. In simple terms, discriminant function analysis is
classification: the act of distributing things into groups, classes, or
categories of the same type.
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Table 2: Summary of Descriptive Statistics of the Study Independent
Variables, Survey of North Dakota Residents (2015)
Variable
Name

Question wording/variable
creation

Age
(N=901)

Is your age 18-24, 25-34, 35-44,
45-54, 55-64 or 65 or older?

Education
(N=901)

What is the highest level of
education you have completed?

Residence
(N=863)

Would you say you live in a rural
area, a small town, or a city?

Income
(N=643)

Thinking about members of your
family living in this household,
what is your combined annual
income (pause) please
remember we don't have to know
exactly, but I will read some
broad income categories please tell me which one best
reflects the total pre-tax income
from all sources earned in the
past year?
And do you consider yourself to
be a Republican, a Democrat
Independent, or a Libertarian?

Political
Party
(N=760)

Variable
measurement/
coding
1 (18-24)
2 (25-34)
3 (35-44)
4 (45-54)
5 (55-64)
6 (65+)
1 (Less than high
school)
2 (High school
diploma)
3 (Vocational or
some college)
4 (Associates or
equivalent)
5 (Bachelor’s or
equivalent)
6 (Master’s
degree or higher)
1 (Rural area)
2 (Small town)
3 (City)
1 ($25,000 or <)
2 ($25001$50,000)
3 ($50,001$100,000)
4 ($100,000 & >)

Mean

Standard
deviation

3.7

1.7

2.8

1.1

2.2

.8

2.6

1.0

1 (Libertarian)
2 (Republican)
3 (Independent)
4 (Democrat)

2.0

1.0

As is typical in much sociological research, our survey data
included ordinal level attitudinal and demographic variables. The survey
data included ordinal demographic variable which were used in the
discriminant analysis. Ordinal variables with five or more categories can
often be used as continuous without any harm to the analysis (Johnson
and Creech, 1983; Norman, 2010; Sullivan and Artino, 2013; Zumbo and
Zimmerman, 1993). In cases like this, researchers refer to the variable as
an “ordinal approximation of a continuous variable,” and they cite the five
or more categories rule. Of the five demographic variables, three did not
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meet the five or more categories rule: residence (3 categories), income (4
categories), and political party (4 categories). We assume that the
deviation from the five categories rule is not significant enough to affect
analysis because the demographic variables reflect an underlying
continuous variable. We summed the attitudinal ordinal level attitudinal
variables to create approximately continuous variables which is commonly
done based on the logic of using ordinal variables previously mentioned.
One of the assumptions of discriminant analysis is that the data
represent a sample from a multivariate normal distribution which can be
examined by histograms of frequency distributions. The concern is that
ordinal data might not be normally distributed, however, violations of the
normality assumption are not "fatal" and the resultant significance test are
still reliable as long as non-normality is caused by skewness and not
outliers (Tabachnick and Fidell 1996).
The discriminant model was developed based upon Schlesinger
and Lau’s (2000) model of public opinion relying on the use of
metaphorical reasoning for understanding policy alternatives. In the
discriminant model, the independent variables include individuals’
attitudes towards the oil industry (which represent individuals’ frames
about how the oil industry has operated in the state); their attitudes
towards property rights (which represent their frames about the sanctity of
private property); and policy statements and messages (because of their
importance in affecting policy alternatives, the dependent variable).
The results of the last step of the discriminant analysis are reported
in Table 3. Of the variables that the procedure entered in the last step,
included were: four from the clusters comprising attitudes towards the
industry and policy statements/messaging; three from the cluster
comprising attitudes towards regulation; and only one variable that
represented attitudes towards property rights. The demographic variables
of political party affiliation and residence were entered in the last step.
The eigenvalue for the discriminant function is 1.9, which indicates
a strong function. The canonical correlation is a correlation between the
discriminant scores and the level of the dependent variable. The canonical
correlation for the discriminant function is .8, indicating a moderately
strong correlation. The Wilk’s Lambda is the proportion of the total
variance in the discriminant scores not explained by differences among
groups. A lambda of 1.00 occurs when observed group means are equal
(all variance is explained by factors other than difference between those
means), while a small lambda occurs when within-groups variability is
insignificant compared to the total variability. A small lambda indicates that
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the group means appear to differ. The associated significance value
indicates whether the difference is significant. In this case, the significance
level indicates that the group means for each of the variables that the
procedure entered on the last step are significantly different (not shown in
table). The Wilks’ Lambda was .4 with a Chi-square of 274.3 and 14
degrees of freedom which was significant at <.001.
Table 3: Variables in the Last Step of the Discriminant Function Analysis,
Survey of North Dakota Residents (2015)
Tolerance

F to
Remove

Wilks’
Lambda

Oil industry important

.3

9.5

.4

Landowners should have more say

.6

16.6

.4

Fracking is safe

.7

14.3

.4

Companies flare too much natural gas

.5

29.3

.4

Oil production produces dangerous waste
Special places should be protected from oil
development
Withhold drilling permits until capture gas
Oil development should not damage the state
An exaggeration of what’s happening
Companies should pay royalties on flared gas
Flaring vents releasing cancer-causing
chemicals
Should compensate landowners for losses
Political party
Residence

.5
.7

18.0
11.8

.4
.4

.6
.4
.8
.7
.6

20.3
64.6
11.3
23.1
14.9

.4
.4
.4
.4
.4

.7
.7
.7

5.2
8.8
6.4

.4
.4
.4

Table 4 presents the standardized canonical discriminant function
coefficients. These coefficients work just like beta weights in regression
and could be used to write out the equation for the discriminant function.
They indicate the direction of the effect (positive or negative) with the
dependent variable “policy alternatives group.” The score is calculated in
the same manner as a predicted value from a linear regression, using the
standardized coefficients and the standardized variables.
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Table 4: Standardized Canonical Discriminant Function Coefficients for
the Discriminant Function Analysis, Survey of North Dakota Residents
(2015)
Function 1
-.4
.4
-.3
.6
.4
-.4
.4
-.9
-.3
.4
.4
.2
.3
-.2

Oil industry important
Landowners should have more say
Fracking is safe
Companies flare too much natural gas
Oil production produces dangerous waste
Special places should be protected from oil development
Withhold drilling permits until capture gas
Oil development should not damage the state
An exaggeration of what’s happening
Companies should pay royalties on flared gas
Flaring vents releasing cancer-causing chemicals
Should compensate landowners for losses
Political party
Residence

Table 5 presents the classification results. Overall, the discriminant
function correctly classified 76 percent of all the original grouped cases,
72 percent of the low support for “policy alternatives group,” and 80
percent of the high support for “policy alternatives group.”
Table 5: Classification Results of the Discriminate Analysis, Survey of
North Dakota Residents (2015)
Original
Count

Percent

Policy alternatives
group
1
2
Ungrouped Cases
1
2
Ungrouped cases

Predicted
1

Group
2

Membership
Total

237
71
97
71.8
20.4
43.8

93
278
125
28.2
79.6
56.2

330
349
222
100.0
100.0
100.0

The discriminant function analysis performed well in properly
classifying most cases, and it helped to determine which messaging items
and fostering which attitudes would be more effective in developing a
campaign to increase receptivity to policy options. We find that attitudes
towards the oil industry, regulation, property rights, and messaging
influence policy receptivity. Table 6 presents the results of the discriminant
classification by attitudes towards industry, messaging, regulation,
property rights, and demographic variables.

Published by eGrove, 2020

19

Journal of Rural Social Sciences, Vol. 35 [2020], Iss. 2, Art. 1

Table 6: Interpretation of Results of the Discriminate Analysis, Survey of
North Dakota Residents (2015)
Variable
Attitudes
Towards Industry

Attitudes
Towards
Messaging

Attitudes
Towards
Regulation

Attitudes
Towards Property
Rights
Other

Oil industry important
Landowners should have more say

Standardized Canonical
Function Coefficient
-.4
.4

Fracking is safe
Companies flare too much natural
gas
Oil production produces dangerous
waste
Special places should be protected
from oil development
Withhold drilling permits until
capture gas
Oil development should not damage
the state
An exaggeration of what’s
happening
Companies should pay royalties on
flared gas
Flaring vents releasing cancercausing chemicals
Should compensate landowners for
losses

-.3
.6

Political party
Residence

.3
-.2

.4
-.4
.4
-.9
-.3
.4
.4
.2

In regard to attitudes towards industry, the standardized coefficients
for all items were in the expected direction, with those respondents who
disagree about the importance of the oil industry, agree that landowners
have few rights, disagree that fracking is safe, and agree that companies
flare too much natural gas being more likely to be classified in the high
support for policy alternatives group.
Concerning attitudes towards messaging, two of the standardized
coefficients were in the expected direction, but two were not. As was
expected, as agreement that oil production produces dangerous wastes
increases, and as agreement that permits should be stopped until natural
gas is captured increases, respondents were more likely to be classified in
the high support for policy alternatives group. Unexpectedly, as agreement
that some places are too important to be sacrificed to oil production
increases, and as agreement that oil development should not damage the
state increases, respondents were more likely to be classified in the low
support for policy alternatives group. These two statements would seem to
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indicate that respondents are not opposed to oil development, they just
want more regulation of existing oil development.
The three questions concerning attitudes towards regulation had
standardized coefficients going in the expected direction. As was
expected, as agreement that what is happening in western North Dakota
is an exaggeration increases, the more likely respondents would be
classified in the low support for policy alternatives group. Furthermore,
when agreement that companies should pay royalties on flared natural
gas increases, and as agreement that flaring vents is releasing cancercausing chemicals increases, respondents were more likely to be
classified in the high support for policy alternatives group.
Regarding the one question concerning attitudes towards property
rights, the standardized coefficient was in the expected direction. As was
expected, as agreement that oil companies should compensate
landowners for their losses increases, respondents were more likely to be
categorized in the high support for policy alternatives group.
Finally, the direction of the standardized coefficients for the two
demographic questions were as expected. Assuming a continuum of
conservative to liberal (from Libertarian to Republican to Independent to
Democrat), as political party affiliation became more liberal, respondents
were more likely to be categorized in the high support for policy
alternatives group. Further, as residence became more urban,
respondents were more likely to be classified in the low support for policy
alternatives group. The latter is somewhat incongruous, but rural residents
are more likely to be exposed to the hazards of unregulated rural industrial
development. Accordingly, they would be more likely to be classified in the
higher policy attitude group.
CONCLUSIONS
This research drew upon Lau and Schlesinger’s (2005) model of public
opinion that relies on the use of metaphorical reasoning for understanding
policy alternatives. In this analysis, the oil industry is defined as the
institution which is involved in allocating responsibility and distributing
resources through the market or through the political process. Individuals,
through their shared understandings, construct the oil industry as an
archetype from which they have deduced the outcomes of proposed
regulatory policies. Because of the existing and emerging problems
associated with oil development, individuals have drawn upon this
archetype of the oil industry to understand and judge proposed regulatory
policies. By relying on these shared archetypes of the oil industry as the
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basis for evaluating proposed regulatory policies, various messaging
strategies can be employed to increase individuals’ unfavorable
perceptions of the oil industry, increase their favorable attitudes towards
regulation, and thereby influence their receptivity of policies that increase
regulation on the oil industry.
The results of this discriminant analysis would indicate that in
framing favorable policy messages, environmental organizations seeking
to increase public support for oil and gas regulations can focus on
confirming what the public already knows about how the oil industry has
conducted itself in the state as well as the industry’s opposition to
regulation. Individuals who are more favorable to regulation, are opposed
to the lack of regulation on the oil industry, and have an unfavorable
attitude towards the oil industry are more likely to be favorable to proregulatory policy messages. Such attitudes will continue to be important to
examine as the oil and gas industry in the area continues cycles of minibooms and mini-busts that impact residents differentially over time
(Jacquet and Kay 2014).
NOTES
This means that one can be 95 percent confident that the mean response for any
question in the statewide sample of adults will not vary more than 5.2 percent in either
direction from the actual mean for the response if all adults age 18 or older in North
Dakota were surveyed.
2 The response rate has traditionally been fundamental to survey research based on the
assumption that the larger the proportion of participating sample units, the more accurate
the survey estimate. Two factors have undermined the role of the response rate as the
foremost authority of survey quality (AAPOR 2020): Mainly resulting from increasing
refusals, response rates have decreased, sometimes steeply, among all methods of
survey management. Consequently, survey organizations have had to expend more
effort in data collection making survey administration much more expensive.
Simultaneously, studies comparing survey estimates to benchmark data from the
government sample surveys have doubted the positive correlation between response
rates and survey quality. Results of these studies have demonstrated that the least bias
often comes from surveys with less than ideal response rates.
1
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